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{Packet Transmission Apparatus and Method of Hybrid Automatic Repeat Request 
Data Communication Systems} 

<i> £ l£- #^3^ is-2000 Al^Eflo]]^ A}-g-£]^ ¥-3L-t R=l/5^1 EiJi «-S7l 

<2> £ 2^r €r>i4^ ^sfl Mr^^W ^*Hr *H = ARQ 

<3> £ 3^ ^7fl^ ^-sfl #^Ur *}o)*?llL ARQ 

<4> £ 4 51 20^ ^ ^Al^o)] af^ zj- tflolEi eflo]Ert ^ ^ 

<5> £ 2l£ £ ^Al^oi] 4^. ^o] ^-g-s]^ + iL<^ 
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<6> -g- ^^8: tflolE] ^*]^^ ^ofl ^ ?}Jl^, 4*1 4^ 

<7> f^AS rflolBl f-Al^; ^*Hr ^-f , °1 

-§^£r £#*J=( forward) *fl^ ^, 3i-8-*M(DCH: Dedicated 

Channel) ^4 ^ ^fl^ ^w>o]- cIMe} #7} ^ # 

^Ul^^r ^a]^, ISDN, ^tl-el (Digital cellular), W-CDMA, UMTS, 

IMT-2000 ^--g- IIM. °] n, °l-§^8r ^^4^ ^l^M^ ^ Tfl 

<5}*] D J:, .£.ff-7 r ifl^ofl cflsflA^ 4^- ^^^(HARQ: 

Hybrid Automatic Repeat Request )# * r -§-*H 7fl;£^H|- -S-^rTfl ^tf. ^-71 4^1" 
7fl^ w o v ^H£ -£-fr 33 ^-JlCFEC: Forward Error Correction)^ 3 # />H 
cflolE) sfl^ *fl^-i- .S^Vfe- ^M^^CARQ: Automatic Repeat Request)^: 
3_!= a}^}^ 0 ]c}.. o]^ sl^- ^.^sj-aj-Ai (Channel coding 

scheme)^ *1~§-£H cIMe) ^ , ^ °14"ir( throughput )-§- 
^¥^r 7l]^§|-7) ^tr ^^ y o V ^°14. ^71 ^ -f-^li^H ~ s A}-§-£^ ^ 
^ -^(convolutional codes M EiiL ^S( turbo 

codes) ^ FEC5L ^ ^fl^ ^Jls^HH *r-8-3&i=K 
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Mr, ^]w.2]E ARQCHybrid ARQ)^* ^--§-*Kr Al^olH *I^Jl-§- 
( throughput)^- 7fl^ds>ji^> ^tKSoft combining)* A>-g-«>t^ o^Hl^b ^ 

A*\ A^\A. $ *o v ^°-5. packet diversity combining(3fl^ t\-o]v] 

m^-)* *l~§-*rfe ^S°H, aj.Ajo^. packet code combining(4^ 

S- ^)* * r -8-*r*r ^°l^r. ^tfV^S o] ^ *tJ-^* 2.¥ Soft Packet 
Combining^ ^! sfl^ ^^-)ole(-ji o] ^ sfr 7 ] pac ket diversity combining 

w cH^ #7] packet code combining «cH=Hl «1 «V<^ ^^S^IH sub-optimal y cM 0 l 
^ nfl-&<Hl €■ 3 o. ^ A}-§-£^ ttj-Alo) 

H^iAS, Packet ( ^ #^Rr a] ^6)^ ^^Jl^t (Throughput)* 
^7>Al7l7l ^*iH ^ j=LJr A}-g-^-t}. ^, Z}-z}-<2} ^^r.>cf 

^ Packet^ tfl^H ^S^ol ro] aj-^ ^ ^sKn. 4^5} ^ ^a}^ 

* 4^ o^;^ (Soft Combining)* *Rr «o v ^* D s v ^f. <>H 4 
^ -tfS -^^7}- AV-g-^ ^ ojcf. ^, Aj-7] sfl^i «.jr ^ yj-Ai^ JfJ^o] 

R*l N7fl^ sfl^J* ^Ai^j. ^o. zj.^ sfl^i^ A}-g-*H ^Jl ^-^(effective 
code rate)°l R/N<U ^-JlS j=H] ^-Ji^^Mj -^-jLJ^l-iK coding ga in)* 

^ tf°"|w^]Hl Packets tfl*H 

Ro] Jf ^€r>Jl ^-JL^ ^3Jf ^a]sJ sfl^ofl ^3.7]- ^#5]^ 
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(Soft Combining)* «o v ^* °H ^^s^ sfl^ ^ «- 

rcfel-^ sfl^i nfoltHAjE] ^ofl ^ 0^0) Symbol 

Averaging (^-M^IM^ 1- ^ ^o.^ ^^1: °!^#^(soft 

Output)* ^^JlS.*) <S^r #*#^#^ Jl44 3^1 0] ^7fl<i| ^1; 

* #^J13.*1 q-f^^ *im°lH ^Rs]^ ^(diversity gain) 1 ?]:* A}-g- 

Code structureC^H. ^ ^7}^ Coding Gain(S^ 7ll<?])* 7>x]zl &i=K 

<n> sfl^^l ^H^IMfe ^.o]^- nfl^-ofl cflw.«. 3^ r^-o} 

WlA]El ^* A>-8-*VjL oljO^ ^ 7 |« 0 VA1^ IS-2000 ^1^4 Hl^7|«J-^o| ^ 

tfl^ ^^-^1- A}-g-S}^JL, ^tLJro] 30. *Ljr^ R ol ^ JjLJr. 
( codes)* A>-g-^ T^ofl ^7} sfl^ Cj-ol^AlE] ^^-* Af-g^rf SflS. zl^ -g- 
&7l nfl^-ol^rf. ^ ( R= l/3 A}-g-£Rr Al^oflAl ^\^o] 7}^ 

^ 1/6 ^Jl** ^>-S-^f^ ^-f^l #¥*H7l- HSl H*l #71 nfl-g-ofl ^-^oj ja.^ 
£1 J1^*H ^5! i=HwW3 ^^"* *>-8-*r£i=h zls^ iL^-^^-f ^(Forward 
Error Correction Codes: FEC)S. EiiL -^!- Aj-g-s}^ ^-fofl^ «1&|^. 71^ 7fl 
^4^r *W -a-^^^. sflM^r^ ^ii JfL^ aV^ ^(iterative 

decoding)^ SJ*IH =L ^^^1 Shannon limits e^KE-^- 4i3l€ .£.fr^ ^-f Jl^l 
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v\, ^Ml-IHl t^€- *}°l7> z3^ v ^-J:(Convolutional codes ^ 

3 ^^«}7) nfl^-oluf. ^, o)e^ ^ JUS^^ ^fl^it AH-SH- sfl 

5l-f^l ^lili^i^ EliL Jf-J: (Turbo codes)* ^>-g-^ sfl^ ^-Jl ^ y 0 v ^-8: 

<12> trf^ afl^l Jf Jr. ^ A}-g-^7iq- sfl^ JfJ: 

^ #^*Hr sl^WJl IrE^HI^ 7l^#S.# ^2}-sHrr «j- 

<14> o]E^ ^-^*-a: ^*>7l ^tb ^£r, ^ A]~g-S}^ ^ 

AjAl^^^A] Jr^-g- 3fl^ ^ofl s>u)-0) o.^ 

31^ ^(PLP) A]~g-£^ <£^T*> ^511^5] %- Aj^- ^ Z]-Z|-o) 
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<15 > o]*> i£^o] y>^^r ^A] ofll- ^J=L^ £^o^ ^1 ^ 

-f^ ^ -SL^^l ^-S-^l-ofl &°H, ^-S-dl 

<i6> 1. Packet Code Combining 

<n> 3fl^ £^Kr Al^^oflx^ ^jL#(Throughput)-i: &7}*\7]7] sf\*ft*\ 

iiB sfl^ ^-JL ^^-(Soft Packet Code Combining) y cM-§- ^>-8-^tf. ^, 
i-B. 4^ ^ ^ sfl^Hl tflS^ ^3L%°} 

°lt d^S^^M £>J7 ^cHl ^ *|) * ^^(Soft 

Combining)^- ^ ^i=h °H ^S. ^-317]- A}-g- 

€ ^ ^, ^S^ol Ro] N7flsl ^^1* 7% 4- 4^ ^}-g-*}<*l 

-^r -^(effective code rate)°l R/N^l ^S-S. ^sj-tt ^Hl 4if 
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4 coding gain)* ^ Jl4* ^ ^ o) sfl^l Jfjr ^ ^Aiolcf. 

<i8> Bfl^l c f 0 l^^l^l ^(Packet Diversity Combining) ^£ 

^4 ^#4^ ^-f OH- ^4 ^JL 4W ^ W 

*fl #^4^ * «4 ^^(Soft Combining)* *Kr y o v 4* ^4- °H *fl 
^#4^r Sfl^^r ^ ^71- AV^tf. 444 Aj- 7 ) ^ i}o|tf^ll=) ^ 

^4£r 3^ sfl^^H <i^4 ^ oj]ui*l# sg-^S}^ 4^(Symbol Averaging).^ 
1: ^ , ^a] ^ °i^#^(soft output)* ^ #-g-*l^# 

4i 144 *fl\t*lH 4^7114 *I^il3.4 4^<3 *im^4 *fl^4 

4f^ °1 ^(diversity gain) 1 ?]:* >4-8-*>fe « 0 >4°14:ii ^ flcf. o]e^ sfl 
^ 4°1444 ^ « 0 >44 J:4^1 ^4 ^ ^jel ^ "o v 4£r 44tb $W 4 
oI^aIe] w 0 >44 ojs. o]s.]ofl £ 3_]= ^p-S(Code structure)^ 4^- ^7>4 52 

^ °l^-(Coding Gain)* 7>x]ji o^rf. 

<19> €7fl^l4 Sfl^A} Al^EfloU^^ ^igcq ^.ol^- n^C-fl tflJjL «- sfl^l rfc] 

444 ^ WJ-4* A>-g-§>Jl ^O.^, -g-^Wj-Alcq IS-2000 4^4 Wl^7l« 0 >^4 

UMTS (Universal Mobile Telecommunication System) 4^18 ^.ofl^s. 44^r H o v 44 

(Convolutional codes)* 4~8-*>Sal t JfiL* R4 ^ -^1-?-^ ^-S.^ 4 -§-4^ 
^-f ^4 4^4 ^44 &4 nfl-&4&4. ^, «-Jl* R=l/3* 4-§-4^r 4 
i^°114 7fl^i^* « nfl ^ 44444 ^ #4* 4-§-4~b 3 -¥-4 « 
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71 «fl£-ofl 4#5L» JH3j*M *=M«W3 ^ y o^^T 3°ltk 

<20> ^-SlH-, ^f^-r-JlC For ward Error Correction Codes: FEC)^. Ejji ^-Jt 

(Turbo Codes)* ^}-§-*r^ °l^tr 7l^£] 7fl^-Bffe rfs. « c vaio1 

^M^, ^-sfe «r4^ol iterative decoding)^! sl*IH 

=L ^^o] Shannon limits] e^^>£.^- ^-ff-^^-Jrol jt. ; -g-^-f-^fl 

^^Hr ^S] ^-S^l ^ *V°l7> ^r^^Tfl ^fl^l afl^t}. °] 3 *T 

zfl^^l ^^o. ^ A ]^ - ol^ %o]z%. 

<21> ^2.5., ^71 Bfl^l ^ ^ ^4 3*^ T^-Ol^AlEl ^ « 0 > 

^ «atr sfl^ ^sKr «^ ^ ^H*}jl7} ts}^ ^<y^ 

H^l nJ-eM afl^l ^ Wj-A}^ sfl^l tH«W3 ^ £o] 7 > 

18 5fl^l-S.^-E^ o]*fl ^ «-s<H(code word)^l 

91 ^S^r(overall code rate)°l 1/5°1 s\ 7} ^ sfl^i ^-s. ^th A f-§-*r 
-2-, ^^3^ ^^#^1 Cfl^fl^^ -f>5d t^o]ti\X\TE) ^ aj-Al^- A} 

-g-Sj-JL ojo^Ai zfl^l ^ tfJ-^-g- ^-g^t}. ^, ^-g- #^Hr sfl^o] -^-J:^ 

R°l 1/3*1 ^-f tf-g- *1 li 1 m^l^r ^-^^ Rol 1/50] 14 
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s^^^^K redundancy)* nJ-eH ^^7)7} ^7^9] 5fl^## 5.^- 

^A]^ ^13^ -^Jl^ R=l/5°1 S\5L, =L ol^ofl ^#<>ll tflsflA-] 

^ ^« *>4*fl*l ^7l^ 4^ tfo|tH*l^ ^ wj-Ai-i- A>-g-tb ^F- 

*H ^J-§: R=l/5* 7l§o.^ sfl^Hl sfl^l ^-Jr ^SM=K 

<22> Wj-Sf 7}^^ -a ^ -IL^^O] JfiL-^ A>-g-^>Jl 2fl^l 4 

4- ^14°] -^-^71- ^ 91^ ^ m^*Rr 

Al^o} #2^]]^ A^ofl ^5}^ 3)-e}-n}EH;EL3. o)z]i$- n>s. 7 j 

^ -g-ol^l ^rcf. nq-e^^l 7l^^^ HlJL^^^l ^7>w]H (padding bits) ^ 
*H °1* iL^rfe tt <HMM-, Hefl^ zjo]^ ^jro^ zjol ti]7> ^7\ 

*M ^ ^3H1*I o.s. ^i^l-Jl, ^7l7V t}a] ol-i- ^ ^efl 

°J *fl^|*Rr « 0 >ai ^o) zl^s\o\ ztei 

°1 Si ^ 7)^ « 0 >Als.^- A]~g-*}^ ^-foflfe ^-SlO]*) ^o)^ ^ 2) Q 

0)7} xmf>}7\) «S*1*H=- 3-f*H t|.,g.3|. &z\]$o] ojcf. 

<23> 1. ^-ir^l *r€- ^Ml©^ ^ol7> ^^§>JL7l- *Hr Eefl 

Aj^-ofl tfl«-g- wIJl^^oi ^ 7 >tilH(padding bits) ^ ^ r -g-^}^ °1» 
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(Throughput)* ^-^l^m ^-§1, ^^^ol ^-i-^ c-^ c-1 

(mother code) ^^"^ ^^(punctur ing)^ «>4(repet it ionH ^«fl^ ^Sfl 

*fl^€ ^ ^ ^1 Tflcf 

^7fw|B(padding bits)S. Ji^H^ *}$r ^-f7> tflJf-^-oltf. tn)-^ ol^^j- ^ 
^ ^ -MS. n. #±.z>}%L*\*Y ^ 7 >«1H<H1 n)-^- ^(Throughput) 

-£°l7} ^ ^SlH JJLJro^ O^*^ #4^}^ ^ O) 

7>^>Cf. ^"71 «j-^ol A\-%-S\^ ^ °- ( ^Al 7 }^ ^ n^o} 

ofl ^ 7 fl^ ^<H7> ^ 9X^. ^^tl" ^ #3*11^ 5}-E>nlEil- 7> 
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°1 si ^7}7} q-^ ^7fl^ ^-Jl^S ^^s>7]^ ^ 

^ zj-zj-^ ^Jl^* ^wl-fe *\}3-?l7} sl7-s\jl °1 Dfli^* 



<26> 2. Redundancy Selection 

<27> 2-1. Quasi -Complementary Code Set 

<28> sfl^i -^Jl ^ ^-(Packet code combining)* * r -g-*r^ tflS^Sl ^l^^l^ 

Hybrid ARQ Al^o] #tj.. ^ HARQ Type I, Type II, Type S.^ ^ 

S. ^ ^-(Packet Code Combining)* A>-g-tt ^ , *]^«)} ^ 

^ 7l#* ^-§-^1*} i^H^r & Bi^L-^r-^ % (Quasi -complementary 

turbo code set)-i- ^V-S-tb^. 

<29> <*fl# 31)] ^1 ^fV 7l£- ^iltilH TU( transport 

unit)5rJl ^^*>^ Jfl^l ^fJ: ^(Packet code combining)* >M-g-*rfe- -tf^ 
Hybrid ARQ ^, HARQ Type I, Type II, Type III<*IM^ AAQ TU ^ *1 

^J-tf ^Hs}^ § ti<2}- J: $ (Quasi -complementary turbo code set) 

^ SVM-sl *| w. ^3: (sub code) C;7> ih^t}. 
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S7l ^^4- 445] 7fl a] nj-cf oV^flofl ^o]x]^ ^ ^.^ EiiL«-JL ^ (Quasi - 
complementary turbo code set)-§r tit^f. 

it iL^: E^ji (Quasi -complementary code) C q ^ ^ 37l(code set 

size) S» 4^ -¥-S(sub codes) Ci(<^7H, i=0,l,2 S-l)# 2: 

tJ-^O-S.*) 2. -^(mother code) Clr 431 (reconstruct ion)^- ^ 4^ o] 

14 ^^8: 7}x]^ Afl3.£ C q « ^(construction)^ ^ ^-lt4 ^ 

°}7H a ^-^e} 4^71 (encoder) 7]- 7} ^3 ^ a^s] -^Jl^ 

iL^r E-] _y_ (Quasi -complementary turbo codes )£}- ^r^f. 

Original code C with code rate R=Rm or a code C with code rate R<Rm 
s-i 

He, 

_ ' 1=0 

(where S is number of sub codes with code rate of Ri) 

6 rSHl 1r EiiL-^sUquasi-complementary turbo codes)* jI, ^ 

Al^ofH ^]*]<y ^ig-xj-g. ji^cf. zj-zj-jq aj-o]^ TU 3.711- 

^>-g-^ A]^&flo]]A] o] ^Wj-Alj^ ^oj-o] 7p^|-q-. *>^1^>, -^^£]o]^ ^*%9] 
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^* S-^ TU 3711- A}-g-<5}^ Al^EfloflA^ ^fl^o] ^^aV^-i- 

iL^c}. °>2fl^ °flfe *l*± ^-J:l-(sub codes) ^1 ^7f S=4olz>, s. -^^^ (mother 
code rate)°l R=l/5<y ^-f* ^11- iL<?] 

<36> - 3:71 ^ ^ 7fl^l^ TU ol^Ol^l^, Z^o} ^ 

7fl *H1 it ^( quasi -complementary code set)£} ^ti. «- Cj7> z}- 

<37> - *l*ll -*Ml-i:(Overall code rate) 6 l l/52Lt\- ^- ^-^ofl^ 7fl^i^ol _g_^;§ 

nfln>t^- § ij-S. ^( quasi -complementary code set) ^ Jf-J: Cj7> zfzj- ^ 

, n £>H*r CO, CI, C2,..., CS-17> ^rf. oi jq-^^ sfl^i ^ 
(Packet code combining)* ^lll ^M^tf. 

<38> - ^fl^s]- 2,71^^ ^€ 3fl^2l S.^- o^^tM o)*V ^ j=L 

3:*-(0verall code rate)°l l/5J±t]- ^uj- z>^- 7^ -fofl^- 7fl;*}^o] ^.^^ ^r 1 ^ 
ir Ji^r ^( quasi -complementary code set)^l -fs: d7} z}-z}- cfX] ti>^- 

s]o] ^sH, zl £^ CO, CI, C2, . CS~H ^tk <>1 3))^ cfoltHAl 

Hi ^^-(Packet diversity combining)* ^r^^>^ ^M^Vt]-. 
<39> - ^ M.Q ^-S. *k 3.71 (Quasi -complementary code set size)^ ^-^^1 

*Y-%-Q <t Sl°-^, °lr £7H ^^51^ ^-S7l^l 2. ^JL#*11 ^^^rf. 
o^Htt S R=l/5oli, R=2/3°l ^-Jl** ^ ^M. 

-g-Sj-JELS. 4711^1 *|tL v&y} 7}^}^. ttj-^ S=4# AV-g-^cj-. 
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<40> *>7l^ <g_ l>6\]x}?E: It tfiLifS. ^ (Quasi -complementary turbo codes 

sets)^ o}^ A]~g-s>^ Hefl^j sfl^ojHS] sfl^i ^^#(Forward Traffic 

Channel packet data rates)^ U ^l-I- H-°}5L 9X X ^. 



13. 1] 



<41> 



Set Size S 


Code Set 


Subcode Rute Set 


Pat 3 Rates 


1 


{C 0 > 


Co: R 0 =l/6 


307.2kbps 
153.6kbps 
76.8kbps 
38.4kbps 
19.2kbps 


2 


{C 0f CJ 


Co: R 0 =l/3 
Ci: Ri=l/3 


1228.8kbps 
921.6kbps 
614.4kbps 
307,2kbPS 


4 


{Co, Ci, C2, C3} 


Co 
Ci 

c 2 
c 3 


Ro=2/3 
Ri=2/3 
R 2 =2/3 
R 3 =2/3 


2457.6kbps 
1843.2kbps 
1228.8kbps 



<42> ^71^ <S. 1^8: «*fl IS-2000^1 1XEV/DV°IH A >^-€ J±°lfe- 7}&& 

^^fl^ ^^-ir^l ^tb 3i £-3. 2- ^S^r R=l/5°)Ji, 

S.£\ ^SL-tS. R=2/3, 1/3, 1/6* A}-8-*rfe iL<y ^H^r. #7l <& 

1>6\]a-] 31^°] ^ JL^Csub code rateH R=l/6^ 3. 

^(Mother code rate) R=l/5^.i=f nfl -f^^r -^Jl7> 

*}-8-£M, °1« CoS. ^Al^^cf. tii-^ofl ^ja -f-x#(sub code rateH R=l/3^ 
^-f^fl-fe- 2- ^^l-i: (Mother code rate) R=l/5J±i3- 3.B.S. ^ 

¥-£.7} A>-g-s]^ o]^ Co, CIS SAls}£t].. ol 3°- ^ 3.71 (Set Size)^ S=27> 
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A oM ^-irCSub code rateW R=2/3^1 ^-Mfe S. (Mot her 

code rate) R=l/5ilcf 3.B.S. nfl 4 Vo lt!: ^Jl7> a>^-s)t^, Qo, 

CI, C2, a^^cf. ©1 ^ 4, 37 i( Set size)^ S=47> ^t]-. ^ z^-z^ 

3 *i*± ^ 371 (Set Size) S^ ^7l^ ^ efl ^) £. 

31^(mother code rate) R# , ^r3L7l (encoder) 7]- ^l^}^ s| cfl 

^ ^Jls}- °1 ^(coding gain)^ ^ 5^. 



2-2. Puncturing Matrix for Quasi -complementary codes 

fflH^^i (puncturing matrix)^ ^ ii^^Jl 
15. 2] 



Code rates 



Co 



C 



C2 



R=l/6 



X 




2 






1 


V, 




1 


Y' D 




1 


Y\ 




. 1 



NA 



NA 



NA 



R=l/3 



NA 



NA 



R=2/3 



o 




1 






1 




0 


1 




o 






o 




1 


0 




o 






o 




o 


o 




1 






1 




o 






.o. 






.o. 




o 



1 




o 


o 




o 


o 




1 


o 




o 


1 




o 



R= 



1 1 

o o 



o o o o 

O 1 1 1 

0 o o o 

1 1 O 1 

o o o o 



o o o 

0 o o 

1 1 o 
o o o 

Oil 



1 1 

o o 

o o 

0 o 

1 o 
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^7)$] <K 2>°1M J±<^1 JL Sl^o] r-i/5 EH«if 5. ^-SLS, A}&f>}JL, 
R-2/3 ^11 Af-g-^-rfji *}t£ 47 fl°] ^ >ai:*( informal ion 
symbols)^ cfltfl^ 207fl^ .2— 4]l"i:(code symbols)^ ^ v ^^^-. ©1 f^H 147fl 
♦ (puncturing)^ R-2/3 turbo codes H ^tf. zle^ sfl^ cf 

oltflAjB) ^^-(packet diversity combining)^: ^.^^ nflB^i(puncturing 
matrix)^ ^*fl ^s]^ {CO}* *fl*l^l -fi.^ i?HMH ^i^*>Jl, 

^ ^fKsoft combining)*}^ ^J* £\v)&t)-. *}t£o\] ^ ^-(packet 

code combining)^- t>}^Q -S-^M &* nfl*>t} cf€- ^l-l" 

(coded symbols)* ^^}:n, {CO, CI, C2, C4} 3.^- ^€ °}^}^ SM^J- 
^Ml afl^l ^ ^-(packet diversity combining)* ^>^-tr^f. n^e^ sfl^l 

-T-S ^^-(packet code combining)* ^>-g-*>^ HARQ Type 1 11^ 4^ £ 

©l^M R-l/5^ # S= -^l-lrC full coded symbols)* 3.^- 7}x)JL 
4^ (decoding) 7} 7 r ^*1) ^tf. 

<5. 2><M X, Y0, Yl, Y'0, Y'l^r AA ^} R=l/5 EliL 

5L5}-7l (Turbo encoder -^J: ^l--!--* ^M^tf. 
X: Systematic code symbol (Information symbols) 

Y0: Redundancy symbol from the upper component encoder of Turbo encoder 
Yl: Redundancy symbol from the lower component encoder of Turbo encoder 
Y'0: Redundancy symbol from the upper component encoder of Turbo 



52-19 



1020000062153 



encoder 

<52> Y'l: Redundancy symbol from the lower component encoder of Turbo 

encoder 

<53> o^l 6\) tc).a. ^^l^o] E ^ «-^s|.7l (Turbo encoder)^ 

S. Ji^lJI 5Utt 

<54> #7l £ 1^8: ^11^^71 201^ ^Slxr ^^.wlH^l- ^I2| 

^ x, Y 0 , Y:^- #^€4. 91^ 202^7 #7l <ims\^ ^JS^e t^r 

^o]^\ fl-^o]] ^H^taj^H #^^l=f. ^12^^-5171 203£r #7l <&^V\ 

202sL^ #^S]^ #71 ?1 E] 51*8^ ^iLtilB^-l; -^JlsHsH X' , Y' 0l 

Y'x* ^1- ^/tL>47l 204^ #71 afll ^ #7] ^2^^-3171 201, 

203-2-S.^-B^ #^ jfj^M. x , Y 0 , Y 1; X', Y'o, Y'ri- ^H^f 205S. 

<55> #7l 5L l^ll^sl x'*f ^}S. #^£}*1 ^eM, ^J:^ R=l/5°1 

^^(puncturing)Sl^ ^pR^. St!" sfl#£|fe- ^^o] 2^ 

<56> #71^1 <S 2><*1M R=l/6Sl ^-f ^5]^ ^-SL "X, X, Y0, 

Yl, Y'O, Y'l, X, X, Y0, Yl, Y'O, Y'l, "4 ^t}. n^-eM ^^1^ ^ 
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Jl 411:^ *>M-^ ^Ji<H ^-^(information symbol)^ 67fl£] ^-^^ 

>ai-ol R=l/6°1 ^cf. #71 R=l/6^ ^ ^ lB5]i (Puncturing 

and Repetition Matrix)* iL^ ^-Jl7HH^ 2«1 X ^1:^: ^l:^^ 

(soft symbol combining)£M ^rM"^ 431:^ ^J^tf. 

^1 ^3L7}°)} * r -8-3fe R=1/5S ?H^tk ole^ 

3 <W*l7r f7}^ R=l/5^-Jll- a}-§-^ ^^-ofl^ :§.#£>) ^ 
^>-§-s-f^ R=l/5 ^-^<>\} 7fl^d^r}. tr^ o]e]*V ^^o) ti}^- 

<M 7># ^^tt ^*1tt «>S ^i<H ^itr iL^ R=l/6^ 

€^ ^ fflEsJ^- (Puncturing and repetition matrix)*- A>-g-^-o_^M) ^<^^ 

^ R=l/6 ^-if A}-g-^- ^ olcf. 

<57> ^-7]tb <S. 2>*1M R=l/3 ^4- ¥-5. ^<££r "X, Y0, Y'0, 

X, Yl, Y'l, "fif nJ-eH ^Jl ^ ^Kf^ 3iL 

°1 4] *( information symbol)^ tfls}.^ 30} Jf^o} a^o] AjjAjjqjo^ r=i/3 sjcj. 

zfzj-fi] A}-g-s^ CO, Cl^l^l ^>-g-*b ^ nfle^ ^(Puncturing 

matrix)7|- ^s)^- ^5. #^^4^ ^ &r}. £E*V C0^ 

CM: ^^IW^ ^iLcH ^]1-<?1 X±r 2*1 ifr^-sW ^SlJl, i-M*] YO, Yl, 
Y'0, Y'l£r VrA *V«1*! #7] R=l/6 < ?1 7jo.5q. ^«a^7fl R=l/5^1 

^71* Af-g-^C^ 4^ 7 > 7>^^51 <£^-*> A^^ 2.^- ^<!>}jELS Aj^g. 
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<58> A oM*> <£- 2>^Ai R=2/3 ^*)| ^-f ^i^Sl^r JfJL 4)1-^ ^<l£r "YO, 

X, Y'O, X, Y'O, YO, Yl, X, Y'l, X, Y'l, Yl QA. AAA ^ ^ 

slfe ^ ^ ^i±<H ^(information symbol W tfl*>o^ 30) a. 

Jl^ 4] -go] ^^HS. R=2 /3 jgcf. ZL5^l4 A}-g.£)fe CO, CI, 

C2, C3<*1M ^ ^(Puncturing matrix)7> c^JELS. ^A^r 

AS- ^°]AA^ ^ ^ ^4. CO, CI, C2, C3^r ^Ji^ $ 

■ir^l Xtt 2*} ^4^H A^A Y0, Yl, Y'O, Y'l£ AA 

Cf. AAA Aj-7) R=l/ 6 ol ^ o.S} ^1/50] 4Ji7)-i- A)~g-^-<*j 4^ 7 > 7}^ 

*}JL ^^-*V ^aj-g- ^<5}JE.5L ^-g; ^ ^ olc)-. 

<59> ^-7ltb <S 2>^1 A R=2/3 ^ ^ o. ^sjfe Jfjg. „ Xj 

Y0, X, X, Y'O, X, Y'O, Y0, Y'O, YO, YO, Y'O, Yl, Yl, Y'l, Y'l, Yl, Y'l, X, 

Y'l, X, X, Yl, X "A AA. AAA, *M1 ^-S. $^2) ^ 47fl 

^J±<H information symbol)^ tfl^H 67fl£] ^3L<H 431: 0 1 ^^5^H.S. 

R=2/3 ^tf. nam AAA A^)A A-$rA^= CO, CI, C2, C3«fl^1 *l~§-tr €^ 
S.^ ^(Puncturing matrix) 7]- t^H.^. ^^s]^ ^-g-o] A°\AA^: ^ 

^ 91^ . CO, CI, C2, C3# ^^S}^ 3iL°l ^-ir^l X^ 2$ # 

^sqja, M-^^l Y0, Yl, Y'O, Y'l^ A A A^A. AAA #7l R=l/6Sl 

^ o.^ ^.^*>7fl R=l/5^ 4^7l# A}-g-*M 7\^\JL A^A o^^T ^ 

-§• S.^ ^^5. ^^-i- % 4 1 9XA- 
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<60> 3. ^ 3fl^<5] ^ ^ ^i^^ 

<6i> 3H^°1 ^l^sl^ HHfl^ ^fl^^l HARQ III-& 3-§-^Rr u o v ^l °il 5^°! 

^ MS#^r £1H8= HBfl^ ^4 Hefl^ *m 

^ H o v ^ Sefl^ <*|« 0 H£ nefl^ ^*>*1 &jl 



<62> 3-1. ^^sfl^^l ^ #e)*1|ii tfl-g-^Tfl 

<63> srfl^iol Hsfl^ *fl^<*fl HARQ III# ^-g-*Hr ^ <H1 $1^ ^i#*t-Jl 

Z^S} Z^fe 7]-^^^ ^ o^Cf. C^7lA^ ^^jv^]. 

sfl^KPLP: Physical Layer Packet)°-5. ^^*>j1, *} 
PLP^l 4^7fl3 ^ t). sfl^iol a^^- ^ oicf. o)^ z^z| ^ ^(TU: 
Transport Unit He} J! ^ #7l zj-zj-sl Tlfe 7>^^^1 3.711- 7}*) ^ & 

cK ttJ-bH p L p 7>^^<y ^o]s. 7]-^ ^ oicf. -§-^ s->M-^ PLPofl 7fls1 

TU7> ^£ 5^. o>5fl<^l 7l#s^ HARQ Type IIISJ ^ 

^H^r ^t*}^ &ul cflSS)^ ^ 7>^}^ 7>x1ji ^^^cf. ^, ^ 

*>jl^l- ^ b|| 3! Si ^ol^ TU, 2TU, 3TU, 4TU» 7}£ ^ <&JL, 7$*-6\] oi 

<H ^1^21 TU^ wlH^rtl TU=768<?1 ^-fsf TU=1536<?1 ^-f ^ 7>*1# 7>^cf. o} 7 l 
*i TU=768«y ^-f* ^l^i £ ^^(Short Format ) °] QJL ^^*>^ f TU=1536^1 
-f- «(Long Format ^ fh=|-. nJ-eH ^Hfl^l^i^ (Short 
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Format)4 i^(Long Format)^ 7}*] ^^-S. 3.7]} ^-^}JL, z\z\ 

2) ^-M ITU, 2TU, 3TU, 4TIH Sfl^Hr PLP 3.711- 7>^fe o} 7fl^^ ^ 
if HARQ type III^cKHl 7}^^. #^ SrM-^1 PLP°fl i^-^^ TU^l a^tfl 

<64> *v^, sr>M-^ plpi- #B^im^ ^bi^^h^ ^ 

PLPI- <5H+<q PLP^ <H*V ^^(Slot)^l ^ H 

-H ^3 t^M ^ 7>^-*>q-. *m<q ^(siot)^] ^i^^ 3H^2] ^ 7> 

FLP*H Cfl^flA^ c^olE^ ^-§-§- ^o>*><^ ^(Slot)^ ^7}- ^=14. ^ 

71 Zl ^ *V 7 }*1 oflS.^ *>M-^ PLP7> ^ I7fl£| ^(Slot 3} tfl 32 

7fl^ ^^tCSlotsHl Sfl^sqfe ^ 5£^(Short Format)^ s>ufsl PLP7V ^ 

^ 27fl^ ^^(Slot)A^El ajtfl 64711 <q ^^-(Slots)^l §11^-51^ ^- i^CLong 
Format)^ JlB^t}. °l^?t TU=7683f TU=1536-§- ^^^^ ^ 

3) - f^sH, TU=768<>1 I67fl<>l ^-(slotW ^*1HH ^l* ^ X 
3? (Short Format )^1 Hi- Jl ^^1^. ^ , o]^ ^ tffl7>5|^ TU=1536 =L^\JL 32 # 
*(slot)^r a>-§-^ 3^ ^f- 5£^(Long Format ) °] ^JL o]^^. ^ 

#^Rr ^fl^o} ^ojofl tcHE- ^-grilS^l 71 -g-^ AS HARQ Type 1 1 1^1 =£1 
« o^^Hr €- ^r^7> ^oiofl ^ Al^eflo) ol^-^( T hroughput)^l 
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<65> 3-2. Be|rf ^fl^^ *1^Jl ^ ^ 

<66> ^efl^ ^i^S]^ PLPfe nfl ^ Alp>rf Qusi -complementary code* 

>M"8-*H ^JlsK encoding)^, ^f, BHfl^ PLP #^#(data rateH 

^>7l^1 <£. 7>4 <S. 8>S.-fB] -M^E]^ H7](set size)7> S^l J±^ ^2. ^ 
(complementary code setH^I 2:71 ^i^l^ C(H A>-g-£]j7 t o]j£<*J| <x*&*& ACK 
^^^ifE^ NACK7> #i|H§ BHfl^ ^(Traffic Channel)^ CI, C2, CS-1 , 

CO, CI, ^ ^3 if- -^5L(code)7> ^(circulating)^ <H #^€4. 

<67> 3-3. Befl^ ^p-s ^ ^ ^ 

<68> ^AHloil ^^(Single Slot) ^7^9] 

(Multi Slots) ^8: *>-§-Sl-fe Al^oflAl, *>u|-^ PLP^l ^-S.o] a]-"-^ 

7HH ^€ ^Ir^l £}7l Sfl^Hr l7fl^ ^ ^ ^7flSl ^l;^ 
<69> (^^.S?i 1) 
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<70> 71-^3 <?! ^ al^Sl -^-t-i: >M~§-*r*r ^ rfolt^AlE] ^ a o V^l^ A> 

-g-T5Rr AjiBfl ^ ^ y o V ^# *>-g-*rfe- Al^floflAi, *}^o) 

<7i> 2) 

<72> 7>^^o] ^ JH^O] ^-SL^Sr sfl^ Cfol^AlB) ^ ^ A> 

-g-*Kr ^ ^ ^Jl ^ ^}~§-*Rr , Z>Z]-o) -SjLjr-g-oq 

(throughput)* slcfls f7MS ^ $1^. 

<73> (^^.S^i 3) 

<74> 7}^^<?1 ^ ZL^^O] «-Jr-§-.g- A>-g-<5}^ Sfl ^ ^ol^A^ ^ « 0 >Al ^ a} 

-g-*Rir A]^^ ^ afl^l J=Ljr Tj^- «j-^o. A|~g-S>^ Al^EfloljAi , ^ 

3Lo]d\] cfl^j. ACK/NACK°] ^3?: ^M* 7}x\JL ^7H ^ ^ 7 ]^ 

* 3-J±*rfe 3J°1 A]^Efl^ ^sj -^(throughput)* ^7H^lcf. 
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-g-^KE^- *}tt ZLBiM- Zj-Zj-o] 14^. w-^i^al ^olsf ^<5}JI 

^ Mr^^m^ H^)°tJ ^°}7\ &<&*}S.^ ^^Sfl^l-i; ^§>^J7 S}^ 34. t 
M^-M-S Cfo^ ^jeo} ^LJrop)- A^SlJL, ^71^ -^51S>}- ^ 

<76> 1) 

<77> afll^^r ^-g-^^i ^ ^TflSKr #31 & 

°) *H ^ ^ 7}*1^ -^Jr<H7}- -g- 

^s\o] ^ags) ^ ojrf. ol&I^V Tj-f ^4, 7Bf*V o^*V 

Hefl<y^ # ^o] 7 > Ys^i ^1- ^ tifl 7} ^cf^, ^ 



52-27 



1020000062153 



1] 

Rc = (LXRP)/(N-L) 
2) 

(2-2)^-2.^ 

(HH 2-1) 

(2-D^^l *>M-^ ^ ^^efl^i ^y^s 
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(2-1)^^1 *ri=L^, A>-g-^] ^ o^Sj Al^g. ^ 7 fl^l ^Tfl ^Cf. 
2 ] 

<84> Rc = (LXRP)/N 

<85> ^-71 <^n+\ B><HH, ^ 7}^ 2.^- ^ = 31^ % ^ 

^°}JL, L-& *\*i?-3L°]*\] cfltb 431- *r°l:il, (N-L)^ ^^sfl^m A}-§-*r 



<86> 2-2) 

<87> (2-2)^°!) *Ht^ ^ii-^S7> ^=Sj|«Sofl ^ Si 

^Ml (Pruning) ^cf. z| ^ ±1^^ JfJl^ 

Zl^M- ^-^11- JIS^H 3^ ^^W] -f3L#^T ^^j-C*| A>-g-^>Jl 

*i ^a-i- ^iw-. ^ ^i^j:^ -^-^ r c ^ *\7}9) <^«h 3>^- 

£°1 ^^slal, ^ ^(Number of Pruned Symbols) PStt *}7)°] <^*M 
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3] 

Rc = (LXRP)/N 
[^tq-A] 4] 

PS = L-CN/RP) 

<#7] <^*\ 3> ^ <*r«H 4>ofl ^ , N-cr ^ 7^*V JE.-E- = 

^"71 (2-1)^4 (2-2)U"^-g- Hljil^, N°l ^^1^- ttfl, 

^ ^ 7BrlL> 2.^- <£^*> ^ ^ aim. ^ N^l ^^ji ^^1^- ^, 

^t!: *1#§-«?HI (2-2) U-^^- (2-1) ^ ^#3.51 #^0] 7 >^ 

^sl- °l#(Coding Theory) ^<HH (2-2)^ °1 ^£o]h 
(Coding Gain)^: 7V^cf. 3L*V (2-2)^£ ^ ^w^sl 7> 
7^ ^ ^ °1 5^. Stb ^ ^h^HS- (2-2) « 0 >^ (2-1)^^4 ^ 

(2-2)^ 431- ^(PruningHl ^*fl *j|o^ ^o] jSL^t)-. ZL 

e^M- ^ 71^ ^Hjei^l, ^1 3 

^ ^1- ^« ¥3*Hr 7>^EKCounter)# A}~8-*H ^ 7fl ^ ^Joj 
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Al^fi] ^R^l x4^>H °Htr ^ ^>Cf. g>7lofl>H^ ^ 

^HHl *r€- 12fl^ « ^£ ^ Sfl^l ^^7V ^fl^S 

^€ ^M^. tflS^^S., ^HH^ ^-7) (2-2)*&^H o^fl^ ^sfl^ 

^27} <£ 3> tfl*l <S. 8>2f, £ 4 £ 20# ^rSw'M o.^. % 

<93> *>7l^l <& 3>^f <3L 4>^ ^ i^Kthe Short Format )(°fl: 

Single Format)^: *r-8-*rfe ^-f^ 1- SL^Kthe Long Format )(^: 2^ 5.^1, 
Double Format)^: ^>-g-^>^ Befl^ ^flW sfl^ cflo]^ ^HEofl of a. 

^^wj-Aio^ i^H 5 ^ JL^Cmodulation efficiency), *>M-^ PLP<>11 1:^^ 
^ ^(number of slots for 1 Physical Layer Packet), ^VM-^I PLP°fl "S^sl^ u l 
H ^(number of bits per 1 Physical Layer Packet), n^-irCcode rate), z^^l 
PLP elMEi eflolB^] nfl*fl^i *>M-^ TDM (Time Division Mult ip lex ing)SHI 

^ ^(number of TDM chips in transmission duration for each Physical Layer 
Packet Data rates), 4^5- ^(Pilot chips), He^lr ^ ^(Preamble 
symbols), ^H^H ^(Data chips), 167fl<5] %X\ JfjL(Walsh codes)* 

7l^A5. ^=M1 7>-g-tb ^r-S- «1 (Available Walsh ratio), 

PLP^H 7]-g-^r ^s^l;^ ^(available modulation symbols for PLP data)* 4 

<94> S}7l<^ <£. 5>4 <£ 6>^1 * * r -§-*rfe ^-f <q. Jf- A}-§-S}^ 

zj-zj-^ ^o.^ eefl^ ^ ^ cflo]^ eflolH^l ^ PLPofl * 
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^(number of slots for 1 Physical Layer Packet), sfi-}-<i| PLP^l t^^l^- 
«1H ^(number of bits per 1 Physical Layer Packet), ^2:7] 7> ^}^[^] PLP°fl 

3^1 tfl^fl^i ^l^Hr %■ ^(number of modulation 

symbols provided), ¥-3L7}7\ ^s>^ ^f-SL^ ^l^l ^1:^1 t= 

(number of modulation symbols needed), PLP°fl sfl 1 ^}^ -^J:^]- ^t^Q 

3l*fl -§-*fl ^ ^ fe7>» M-Ef^fl^ ^(number of pruned sequence 

transmission), *>M-£] PLP^l Sfl^fe ^-1^ i%r$ ^ofl ^^^^ 

*ll7ls}fe €S ^1:^ ^(number of pruned modulation symbols), ^JL ^;£. 
^(effective code rates)# M-^r^rf. 

<95> f>}7}°] <& 7>3l- <5. 8>^ *}-g-*>fe ^-f^ I^Jf *}-g-*rTr 

AA^\ ^-r-°11 Sefl^ ^ t-flolEi eflojHoll u^e}- ^fls]^ ^ ^<2f 

z|z^ ^ti. ^JroHH ^I^tt ^ M-Er'ditK ^ <S 7> ^ <^ 

8>^H cflol^ 31 ol Boll tfl*B>H ^ *M1 ^7> 

— -S- °1» 7l§O.S ^ Sfl^^l ^*>^ ^4. 

<96> <5. 7>-4 <S. 8><Hlfe ^-^51^ ^2: ^1-51 ^r$\ W-JloH*! av^s) 



52-32 



1020000062153 



IE. 31 



Data Rates 


Slots/ 
Physical 
Layer Packet 


Bits in 
Physical 
Layer 
Packet 


Available 
Walsh 
Ratio 


Preamble 
Symbols 


Pilot 
Chips 


Data 
Chips 


Available 
Data 
Modulation 
Symbols 


TDM 
Chips 


19.2kbps 


32 


768 


28/32 


1024 


8192 


39936 


34944 


49152 


38.4kbps 


16 


768 


28/32 


1024 


4096 


19456 


17024 


24576 


76.8kbps 


8 


768 


28/32 


512 


2048 


9728 


8512 


12288 


153.6kbps 


4 


768 


28/32 


256 


1024 


4864 


4256 


6144 


307.2kbps 


2 


768 


28/32 


128 


512 


2432 


2128 


3072 


614.4kbps 


1 


768 


28/32 


64 


256 


1216 


1064 


1536 


307.2kbps 


4 


1,536 


28/32 


128 


1024 


4992 


4368 


6144 


614.4kbps 


2 


1.536 


28/32 


64 


512 


2496 


2184 


3072 


1,228.8kbps 


1 


1.536 


28/32 


64 


256 


1216 


1064 


1536 


921.6kbps 


2 


2,304 


28/32 


64 


512 


2496 


2184 


3072 


1.843.2kbps 


1 


2,304 


28/32 


64 


256 


1216 


1064 


1536 


1.228.8kbps 


2 


3,072 


28/32 


64 


512 


2496 


2184 


3072 


2.457.6kbps 


1 


3.072 


28/32 


64 


256 


1216 


1064 


1536 



IS. 4] 



<98> 



Data Rates 


Slots/ 
Physical 
Layer Packet 


Bits in 
Physical 
Layer 
Packet 


Available 
Walsh 
Ratio 


Preamble 
Symbols 


Pilot 
Chips 


Data 
Chips 


Available 
Data 
Modulation 
Symbols 


TOM 
Chips 


19.2kbps 


64 


1.536 


28/32 


1024 


16,384 


80,896 


70784 


98,304 


38.4kbps 


32 


1,536 


28/32 


1024 


8,192 


39.936 


34944 


49.152 


76.8kbps 


16 


1,536 


28/32 


512 


4,096 


19,968 


17472 


24.576 


153.6kbps 


8 


1,536 


28/32 


256 


2.048 


9.984 


8736 


12.288 


307.2kbps 


4 


1.536 


28/32 


128 


1,024 


4,992 


4368 


6.144 


614.4kbps 


2 


1,536 


28/32 


64 


512 


2,496 


2184 


3,072 


307.2kbps 


8 


3,072 


28/32 


128 


2,048 


10.112 


8848 


12,288 


614.4kbps 


4 


3,072 


28/32 


64 


1,024 


5,056 


4424 


6.144 


1,228.8kbps 


2 


3,072 


28/32 


64 


512 


2.496 


2184 


3.072 


921.6kbps 


4 


4,608 


28/32 


64 


1,024 


5.056 


4,424 


6,144 


1.843.2kbps 


2 


4,608 


28/32 


64 


512 


2.496 


2,184 


3,072 


1,228.8kbps 


4 


6,144 


28/32 


64 


1.024 


5.056 


4,424 


6,144 


2,457.6kbps 


2 


6,144 


28/32 


64 


512 


2.496 


2.184 


3,072 
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IS. 5] 



Data 
Rates 
(kbps) 


Slots/ 
Physi- 
cal 
Layer 
Packet 


Bits tn 
Physi- 
cal 
Layer 
Packet 


Number of 
Modu- 
lation 
Symbols 
Provided 


Number of 
Modu- 
lation 
Symbols 
Needed 


Number of 
Pruned 
Modul- 
ation 
Symbols 


Number 

of 
Pruned 
Sequence 
Trans- 
mission 


Code 
Rate 


Effective 
Code 
Rate 


19.2 


32 


768 


2.304 


34.944 


1.920 


16 


1/6 


0.176 


38.4 


16 


768 


2,304 


17.024 


1.408 


8 


1/6 


0.180 


76.8 


8 


768 


2.304 


8.512 


704 


4 


1/6 


0.180 


153.6 


4 


768 


2,304 


4,256 


352 


2 


1/6 


0.180 


307.2 


2 


768 


2,304 


2,128 


176 




1/6 


0.180 


614.4 


1 


768 


1.152 


1,064 


88 




1/3 


0.361 


307.2 


4 


1,536 


2.304 


4,368 


240 




1/3 


0.352 


614.4 


2 


1.536 


2,304 


2,184 


120 




1/3 


0.352 


1,228.8 


1 


1.536 


1,152 


1,064 


88 




2/3 


0.722 


921.6 


2 


2,304 


2.304 


2,184 


120 




1/3 


0.352 


1.843.2 


1 


2.304 


1,152 


1,064 


88 




2/3 


0.722 


1,228.8 


2 


3.072 


2,304 


2.184 


120 




1/3 


0.352 


2.457.6 


1 


3,072 


1.152 


1,064 


88 




2/3 


0.722 



13. 6] 



Data 
Rates 
(kbps) 


Slots/ 
Physi- 
cal 
Layer 
Packet 


Bits in 
Physi- 
cal 
Layer 
Packet 


Number of 
Modu- 
lation 
Symbols 
Provided 


Number of 
Modu- 
lation 
Symbols 
Needed 


Number of 
Pruned 
Modu- 
lation 
Symbols 


Number 

of 
Pruned 
Sequence 
Trans- 
mission 


Code 
Rate 


Effective 
Code 
Rate 


19,2 


64 


1.536 


4,608 


70,784 


2,944 


16 


1/6 


0.174 


38.4 


32 


1,536 


4,608 


34,944 


1,920 


8 


1/6 


0.176 


76.8 


16 


1,536 


4,608 


17,472 


960 


4 


1/6 


0.176 


153.6 


8 


1,536 


4,608 


8.736 


480 


2 


1/6 


0.176 


307.2 


4 


1,536 


4,608 


4,368 


240 




1/6 


0.176 


614.4 


2 


1,536 


2,304 


2,184 


120 




1/3 


0.352 


307.2 


8 


3,072 


4.608 


8,848 


368 




1/3 


0.347 


614.4 


4 


3,072 


4.608 


4,424 


184 




1/3 


0.347 


1,228.8 


2 


3,072 


2,304 


2,184 


120 




2/3 


0.703 


921.6 


4 


4,608 


4,608 


4,424 


184 




1/3 


0.347 


1.843.2 


2 


4,608 


2,304 


2,184 


120 




2/3 


0.703 


1,228.8 


4 


6,144 


4,608 


4,424 


184 




1/3 


0.347 


2,457.6 


2 


6,144 


2,304 


2.184 


120 




2/3 


0.703 
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13. 7] 



Data Rates 


Slots/ 
Physical 
Layer 
Packet 


Transport 
Unit/ 

Physical 
Layer 
Packet 


Code 
rate 


Repetition 


ACK/NACK 
Per i od 


ACK 
Indicator 

bits 
/Reverse 

ACK 
channe 1 


Quasi 
complementary 
code set 


19.2kbps 


32 


1 


1/6 


16 


2X4 slots 


1 


{C 0 } 


38.4kbps 


16 




1/6 


8 


2X4 slots 


1 


{C 0 } 


76 . 6kbps 


8 




1/6 


4 


2X4 slots 


1 


{C 0 } 


153 . 6kbps 


4 




1/6 


2 


2X4 slots 


1 


{C 0 } 


307.2kbps 


2 




1/6 




2X4 slots 


1 


{C 0 } 


614.4kbps 


1 




1/3 




1X4 slots 


1 


{Co,Ci> 


307.2kbps 


4 


2 


1/3 




2x4 slots 


2 


{C 0 ,d} 


614.4kbps 


2 


2 


1/3 




2X4 slots 


2 


{Co.CJ 


1228.8kbps 


1 


2 


2/3 




1X4 slots 


2 


{Co, Ci , C2 , C3} 


921.6kbps 


2 


3 


1/3 




2X4 slots 


3 


{Co.C,} 


1843.2kbps 
mnnn 


1 


3 


2/3 




1X4 slots 


3 


{Co ,Ci ,C2 ^3} 


1228.8kbps 


2 


4 


1/3 




2X4 slots 


4 


{Co.C,} 


2457.6kbps 


1 


4 


2/3 




1X4 slots 


4 


{Cq,Ci,C2,C3} 



13 8] 



Data Rates 


Slots/ 


Transport 


Code 


Repetition 


ACK/NACK 


ACK 


Quasi 




Physical 


Unit/ 


rate 




Period 


Indicator 


complementary 




Layer 
Packet 


Physical 
Layer 
Packet 








bits 
/Reverse 

ACK 
channel 


code set 


19.2kbps 


32 




1/6 


16 


2X8 slots 


1 


{C 0 } 


38.4kbps 


16 




1/6 


8 


2X8 slots 


1 


{C 0 } 


76 . 6kbps 


8 




1/6 


4 


2X8 slots 


1 


{C 0 } 


153 . 6kbps 


4 




1/6 


2 


2X8 slots 


1 


{C 0 } 


307.2kbps 


2 




1/6 


1 


2X8 slots 


1 


{C 0 } 


614.4kbps 


1 




1/3 


1 


1X8 slots 


1 


{Co,CJ 


307.2kbps 


4 


2 


1/3 


2 


2X8 slots 


2 


{C 0 ,C!} 


614 . 4kbps 


2 


2 


1/3 


1 


2X8 slots 


2 


{Co,Cx} 


1228.8kbps 


1 


2 


2/3 


1 


1X8 slots 


2 


{Co,Ci ^2^3} 


921.6kbps 


2 


3 


1/3 


1 


2X8 slots 


3 


{Cq.Ci} 
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1843.2kbps 


1 


3 


2/3 


1 


1X8 slots 


3 


{Co, €1,02,03} 


1228.8kbps 


2 


4 


1/3 


1 


2X8 slots 


4 


{C 0 ,C,} 


2457.6kbps 


1 


4 


2/3 


1 


1X8 slots 


4 


{Co, Ci ,02X3} 



<103> £ 4 >|^] i 20-8: -g- ^ A] o^l oil 4^ A cflolEi ^H^rt ^ ixfl^l 

<i04> ^71 £4^1 S. 20^- ^2:*}^, A n J 4 ^ PLP1- ^ 

^^>7l ^(preamble) <>1 ^^114. #7l H5^#^l ^ 

&JL ^Ml (pruning) 5]^ Jl, AA^\ 3HH°1] tfa £ 

°1 ^JL ^ 74 4^7^ #^-1-8; A r -8-*H ^14^ PLP» 

*r^r ^-f -^-^ tiV^o] 0)^0^1^, ^-g-ofl ^ ^ ^-s (Quasi 

Complementary Code)^ ^Ml^l: afl^ltr ^-S^^ 

<ios> 3-3. 314^-^ ^Ml (Symbol Pruning) 

<106> ^i#tr (2-2)#*H ^ xj-*fl 7 |- ^^5]^^), ojofl n}^ £ 

2M: ^-^^^LS. 

<107> £ 21^ ^X)6\]o\) ^^o] ^-g-£^ £L<^ 
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<108> #7l 5. 21<M, E 1^L (Turbo Encoder) 101-^ ^i^^r ^tb ^Jl# ^ 

10l£- ^-8: W ^iL* ^-S^r R=1/5S, ^-jL^-tb^-. ^Jl ^^(Code 
Selection) 102^ ^41^ ©.3.^31 zfl^ ^7} -^JL^ ^ ^-Jl, 

^f 1 ^ e^^l (redundancy)* -^H^rf. #7] &\]± ^3L7] lOl^ ^-7) ^f-3L ^ 
102-b w}<2}- ^ § iL^ ^-Jl# iJ-^Kr $ -^-5: ^-^7]^ s- 

^t!:^. ^fl ^ ^IB] e) tf| (Channel Inter leaver) 103 #7] ^-S. ^n 5 - 102$) 

1:^- (block inter leaver) 7} ^}-%-^. ^ &t±. i£ S7 l 104^ # 

71 «?lE|el^ 103^1 ^^*Vcf. #7] ^S7l 104^ #71 ^ ^lB]El^ 

103^1 #1^ QPSK/8-PSK/ 16-QAM ^ &tj-. ^4 #^1 105^ ^7) &3z7] 

104^ #3 ^ 43 ^Ml W. ^7) ^ ^7] 105^1 

<109> #7] J£ 21-ir ^S*}^ , 4] 4 #*fl (Symbol Pruning)^ -g-^ *J|^ ^EfelU 

O] #S &2i7} 1047> ^ ©1 E] e) Vi\ 1035^ ^-1- ^7l 105^ A> 

Olofl ^^wV^nV, -y-71 ^2:71 103^ ^ H^^tf 103SL^B] 43 

^^o.^. M-^^H^i 43 ^1 cfl-§-^l?l^ 7l^ ^7} ^71 

103^ ^Ei^tti 103A5.-*fEi ^1-^1 ^2: 43 

#^tb^r. 4^ S. 4 lfl^l £ 20*IH ^*rfe 431"^M1«- a}-^}^, ^^f- 
^^olE^tH 10321 #^431-#^ ^OV^- 43"i:« ^Ml^Rr ^^f ^H^t}. o] fi^ 
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£o] *flv| <£EleJtH 103^1 ^*Pf7> ^Ml^, ^7loflAi cj-^-jq- ^ tgA o Vol <g- 

<110> 1:<H , ^ Sl^M^ 37]7> NC^lJL, ^31^1 -^Mm -?-S4Jl-^ ^7> 

LC^NC-PCHi, ^€ ^7]- PCB^-ZL 7}3*>^, PC7fl^ ^-^1-1;^ ^7) 

o(M ^ ^^^M ^^^>t11 ^(Puncturing)^ $£.3, #^r€^. # 

71 ^iLii. *Fr£ ol e(| o] ^ ^(Erasure symbol)^ ^ 4^ 

71 ^cMH^r PS 7)1 ^ ^ -2--ff-7> ^o_S. *>^£M ^ ^^fMl 

^tb ^TT^^l ^*h=k °l*Htb ^^2) Al^Eflol A>-g-^ 

^^^■Jf JlBHt ^* nfl -£-^7} SE*}" °1 -2- 

n^}^. PC^# ^431- ol Afl 

^-ir^l ^JlS. Ti^sjuf. ^, ^ Re 71- NO/CNC-PC)^ ^7>^ 

* ^Ml^-t^JE (Re < i)*l %+<q o] -^-§^1 ^sq^ ^ ^-g- afl 

^ ^ 5^^, ^-^7> Sl^l ^Cf. °1^ ^ ^H^l ^ ^Ei&ltH ^o\)^\ 

-g-^Kr ^ol 3)^0] wj-Aiol ^rf. 
<m> #^t!- -SMIt* ^°U1^r tMI^SI ^1 <*H ^rsfl 
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7>¥^ l-^ojcf. ZLS^S ^<2j -^A] 6))o]] ^-^^ ^^fl^ 

<112> W><4 ^-o] -g, ^-rg^. A>-g-^>j7 sfl^ ^ wj-^2f 

JL#^ AV-g-^Jl, ^-Cfls)-^- ^ ol^ oj^o] clef. 
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1] 

^ *fl#^^# ^1-g-^Rr -f-^iAi^^^^ ^ ^^^7] 

^"71 ^S7H1 <^ ^2: 43^1:^ A ^W.^51 -^^ofl 51*1] 
4)# Z]- ^ = 3||<SH 43 # ^^€r>JZ, ^^ojofl 

M-^^l 431:# *Ml*Rr 431- ^Ml7li- ^tt# o.^ # 

2] 

4>7l ^etf^ ^ Hefl<y* A>-g-^>C^ #^Hr 4^^- i^- 
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^ ^SLS. t}^ ^7] ^ . 
13 t 1 ^ 3] 

A, 
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[SL 1] 



CONSTITUENT ENCODER 1 




203 

1_. 

CONSTITUENT ENCODER 2 




52-43 



2] 



t1=1 .25msec 




t3+t4<2. 5msec 



1 Physical Layer 
Packet /one slot 



[5L 3] 
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[51 4] 



L L056 _J 
p Symbols ~*| 



64 


1.056 




Preamble 


"////// 

s- f s e * • 



Co 



[£L 5] 



2.176 
Symbols 



64 


1,056 


1.120 




Preamble 


S S S S f 



Co 



PO 
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h- 



1,056 
Symbols 



64 


1,056 




Preamble 


> y s s , 

y y y , 
y/y/ 
y y y y 


y,> s 
VW 

V// 

*'yy. 
' r y y 



Co 



PO 



IS. 7] 



2.112 
Symbols 



Co 



128 


992 


1.120 




Preamble 


yy/y> 

syy/s/v 



PO 
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[5L 8] 





2.112 


L 2.240 




* Symbols ' 


Symbols 


128 


992 


1.120 


1,120 


1.120 


Preamble 


yvsyyy. 




m 



Co po Cj pi 



[5L 9] 





1.984 


< 2.240 




Symbols " 


Symbols * 


256 


864 


1.120 


1.120 


1.120 




Preamble 


^1 




m 



Co po Ci pi 



[5. 10] 



L L728 I 2,240 I 2.240 I 2.240 J 

P Symbols ~ Symbols ~ Symbols Symbols 



512 


608 


1120 


1.120 


1,120 


1.120 


1.120 


1.120 


1,120 




Preamble 










Hi 







\YfYY/s\ VY////A X/W, 

Co po Ci pi Gs P2 C3 P3 
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111 



L 1.216 I 2,240 I 2.240 I 2.240 J 2.240 I 2.240 J 2.240 J„ 2.240 J 

P Symbols \ Symbols *|* Symbols \ Symbols |* Symbols"*]* Symbola~*f*Symbols~*p Synibols"*] 



1,024 


96 


1,120 


1.120 




























Preamble 


m 












% 

?44 




m 




m 









YS'SA \'S//\ V/S'A YsSSA \ssss\ yS/S-A XSSSA 

Co PO Cl PI C2 P2 Cs P3 C4 P4 Co P5 Ce P6 C7 P7 



[£ 12] 



L 1.216 I 
p Symbols ~ 



2.240 
Symbols" 



1.024 



96 



1,120 1.120 



Co 



2.240 
r Symbols H 





2,240 J 2.240 
■*Symbols"*f*Symbols"* 


















f'SSS. 





PO 



pi Ca 



m 



P13 Ci4 P14 Cia P15 



[£ 13] 



Preamble 



2,176 
Symbols 




Co 
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IS. 14] 



64 


1.056 


1.120 


1.120 


1.120 




Preamble 


m 



Co 



IS 15] 



64 



1,056 



Preamble 



2.176 
Symbols 



CO 



1.120 
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16] 



128 i 992 



1.120 



1.120 



1,120 



Preamble 



240 



CO 



PO 



IS. 17] 



4.352 
Symbols 



4,480 
Symbols 



128 



992 



1.120 



1.120 



1.120 



1.120 



1.120 



1.120 



1,120 



Preamble 



Co 



PI 



pi 



[S. 18] 



4.224 
Symbols 



4.480 
Symbols 



256 



864 



1.120 



1.120 



1,120 



1.120 



1.120 



1.120 



1.120 



Preamble 



Co 



m 

PO 



H 

PI 
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[-£ 19] 





4 


3,968 


> 


4 




4,480 








4,480 






4,480 


— 1 






Symbols 








Symbols 


> 


« 




Symbols 


► 


< 


Symbols 


512 


608 


1.120 
































•reamble 


m 












W 



Co po Cl PI C2 P2 C3 



[51 20] 



1.024 



3.456 
Symbols 



96 



1.120 



Co 



4.480 
Symbols 




Ci 



/SAC 



P6 



4.480 
Symbols 



-H 



1 

P7 



3.456 
Symbols 



Co 



4.480 
Symbols 



1.024 


96 


1.120 
















Preamble 


M 

w. 




m 

w 



PO 



Ci 



P14 



4.480 
Symbols 



Cl5 



m 

P15 
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21] 



/Of 

< 




< 




'«3 




\ 




r 






— ► 














4% 
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